Histamine-producing cell-stimulating activity. A biological activity shared by interleukin 3 and granulocyte-macrophage colony-stimulating factor.
The histamine-producing cell-stimulating factor (HCSF) was first described as a lymphokine which is produced during secondary mixed leukocyte culture and which induces increased histamine synthesis by murine hematopoietic cells. It has been shown that it is different from interleukin 3 (IL 3), despite the fact that pure IL 3 expresses HCSF activity. Our results provide evidence that this factor (constitutively produced by the P388 D1 cell line) is identical with granulocyte-macrophage colony-stimulating factor (GM-CSF) i.e.: (a) physiochemical properties of HCSF and GM-CSF, such as molecular weight, isoelectric charge, hydrophobicity and behavior during affinity chromatography, are indistinguishable and both activities coelute during all biochemical purification procedures; (b) increased bone marrow cell histamine synthesis induced by P388 D1-derived HCSF is inhibited by anti-GM-CSF antiserum; (c) the GM-CSF cDNA probe hybridizes with a poly(A)+RNA from P388 D1 cells while no hybridizing signal was obtained with poly(A)+RNA from WEHI-3 and from P815 cells. On the other hand, the IL 3 cDNA probe hybridizes with a 1.0-kb poly(A)+RNA from WEHI-3 but not with those from P388 D1 and P815. Moreover, well known sources of GM-CSF, such as lung conditioned medium and semi-purified GM-CSF from phytohemagglutinin-induced supernatant of the murine T lymphoma LBRM-33-5 A4 (preparation devoid of IL 3), as well as recombinant murine GM-CSF, induce increased histamine synthesis by hematopoietic cells. All these results demonstrate that, in our culture conditions, the P388 D1 cell line spontaneously produces GM-CSF which is responsible for the P388 D1-induced HCS activity. Consequently, the latter is a property shared by the two distinct hematopoietic growth factors acting on the less committed cells, i.e. IL 3 and GM-CSF, whereas M-CSF or G-CSF are unable to induce histamine production. Interestingly, IL-4 which is known to support established mast cell line proliferation cannot induce HCS activity. In addition, none of the other cytokines tested, such as IL 1, IL 2, interferons or tumor necrosis factor can express HCS activity. This expression seems to be a specific property of IL 3 and GM-CSF.